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Our Future ... Limited by Our Water Su ply
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The average precipitation over the
entire Virgin River drainage
above St. George is 12.99 inches.
This amounts to 2,640,400 acre feet
each year. Yet the mean annual flow
of the Virgin near St. Georg e
is only 7 percent of the amount of
precipitation received; 93 perce nt
is returned to the atmosphere
by evaporation and transpiration .

For e very 10 acre feet of water
used by agricultural crops, 8 acre feet
is used by native vegetation
such as the cattails and tules
shown above on the banks of the river.

Recently completed Kolob Reservoi r
with capacity to store 5586
acre feet of water for use
in lowe r Virgin Rive r valleys.

87

What will the water situation bring next summer?

Deep winter snow
waters thirsty crops
in summer
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Factors which determine water yield on small streams
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nt.
Small streams . . .
the source of much
of the state's water
supply

How much water is available for development in Utah?
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Placing plastic film lining in small farm reservoir

Lining irrigation canals and reservoirs
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Irrigation efficiencies

\ at r
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Picture right above, th e installing of asphalt burlap laminate lining
in a canal. Insert, water in the lined canal. Center, poor control of
irrigation water causes low efficiency in distribution and moisture
storage. Bottom, students learning to use siphon tubes for reduced
labor and more efficient water distribution
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Completed
surveys
Surveys near
completion

Soil profile

Areas in Utah with completed or nearly completed soil surveys, square miles of
area surveyed and year of publication of surveyor expected publication date
Saline area similar to much low-lying valley land in Utah

Soil Surveys for Scientific Farming

Class 4 and 6 land has little value for cultivated crops
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Soils . ..
Our Basic
Resource

Drainage of irrigated lands

t th
Utah has thousands of acres of wet and
saline bottom lands similar to the area
pictured above in Cache County. These areas
offer our best means of improving forage
production provided they can be drained,
fertilized, and planted. In this picture Dr.
H. B. Peterson, head of the Agronomy
Department, examines the coarse, unpalatable
forage found on the farm recently given to
the Experiment Station by Cache County

That wet saline soils can be reclaimed by drainage, leaching, and
use of fertilizers and other management practices is shown by the two
pictures of the research plots- upper,
the unreclaimed land; lower, plot in
same area after treatment, planted
to barley.
Much land in Utah, now valueless,
may ultimately be reclaimed and
made productive

and r

1

A dragline constructs the drain . This
is the first step in reclaiming the wet
and saline soils of the farm .
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New Research Tools
to Probe the Unknown

N

a

t

New animal
metobolism building
just completed

r

The device above, coiled a "snorkel" by its inventor, Prof. R. K.
Gerber of the Deportment of Horticulture, is used in irrodiotion
studies to improve the storage of Utoh fruits ond vegetobles. The
device holds two perforated no. 10 tinned cans of fresh fruit. or
vegetables in a dry condition while irradiation is proceeding. The
radiation field is under 18 feet of water to protect the operator.
Various gases-air, oxygen, nitrogen, carbon dioxide-may be flushed
over the product while irradiation is taking ploce. The tygontube
connects the device with the surface at all times something like a
snorkel of a submorine. The research is done at the Gamma Building
connected with the Atomic Energy installation near Arco, Idaho.
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Prof. G. W. Cochron odds a virus sample to the analytical cell of
USU's new electrophoresis apparotus. This mac-hine helps to identify
viruses in sop from diseosed plants by their electric surfote tharges.
It also yields voluable information about normal tellular proteins.
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The apparatus below was built to measure
the amount of water flow in soil induced
by temperature and also to measure heat
flow . With this knowledge it will be possible
to solve a recently developed thermodynamic
equation. The solution for various conditions
will find application in the prediction of
the amount of water movement caused by
seasonal variations in soil temperature. This
information is necessary for solving practical
problems in soil moisture and plant water
requirements (below)

Paper chromatography is a recent technique
used for the separation and identification
of chemical substances. In the picture below
the scientists have placed a chromatographic
paper containing extracts from dodder and
alfalfa in the chromatographic chamber.
The extracts are separated into several
chemical components by allowing the proper
organic solvent to flow through the paper.
These chemic.al substanc&S can then be
located on the paper and identified by
spraying with a chemical solution which
causes a chemical reaction to take place.
The position of the spots that show up and
their color intensity are useful in identifying
the chemical components as well as their
concentrations (two pictures below)

Progress in mineral nutrition of plants has
paralleled progress in chemistry. Knowledge
of the roles played in the plant by nutrients
such as potassium and magnesium ;s being
gained by use of instruments such as the
Beckman DU spectrophotometer. With this
instrument scientists can study the effect of
individual mineral nutrients on enzyme systems which play an important part in the
growth and metabolism of plants (above)

Proteins are life-giving substances found in
all plants and animals. All enzyme systems
contain protein as an intimate part of their
molecule. The refrigerated centrifuge is useful in separating individual protein fractions
from the hundreds present in the intact
organism . Cold temperatures are necessary
to prevent the breakdown of the labile protein
molecules (at left)
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Biophysics Delves into the Mysteries of Life
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thi qu ipm nt t mFig. 1. Microspectroscope attached to a binocular microscope for the identification of
molecular spectra in cells and tissue (right )
Fig. 2. Precision temperature bath and detection system for measuring chemical reactions
Fig . 3 . A high speed scintillation counter and
oscilliscope used in radioisotope tracer work
Fig. 4. Differential diffusion apparatus for
measuring the diffusion coefficients of gases
through liquids and semisolids
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In a study of the role of fats in the humun diet, the blood se ru m
cholesterol values of 8 college students (4 boys and 4 girls) w ere
lower when fed fats from plant sources than from animal sources.

Th e p lant fats included corn oil, cottonseed oil, and margarine.
Th e animal fat s used were lard, butter, and hydrogenated lard.

Improved Health Through Better Nutrition
Studies on the breakfasts of 1294 Utah
school children between the ages of 5 and
21 have shown that the majority of children
are eating only fair breakfasts. As the age
of the child increases the rating of the
breakfast goes down .
Calcium, vitamin C, and iron were the
nutrie nts most often found deficient in the
diets of Utah school children . Adolescent
girls used least milk. Hemoglobin values and
red cell count were much better in girls with
a w e ll balanced diet

To discover the rela tion b etween choleste rol levels in normal children and se rious
vascular disea ses la ter in life, blood serum cholesterol values of 325 normal
child re n have been stu died si nce 1955. Th e child ren will be followed for an
8 to 10 year period
The ran ge of serum chol este rol is from 110 to 286 milligrams per 100 millilite rs of blood . Broth ers and siste rs of som e of the children with high cholesterol
va lues are a lso bei ng studied to f ind the relation of inheritance in blood choleste rol level

Warm ing an d clean ing hands of school children involved in blood serum
choleste rol t ests is Dr. Eth elwyn Wilcox, professor of foods and nutrition, who
has charg e of th e nutrition studies.
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Increasing Our Feed
Supplies
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Wasatch Bush lim a
bea n recently
r lease d by Station
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Seed Production Studies
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Threshing pea see d in small expe rimental plots. Dwarf barley
separates the plots so pea vines between adjacent plots
will not become entangled
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Obtaining measurem ents on plant growth in carrot see d production e xperiment
Carrots produce high seed yield s with relatively low soil moisture
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Honey bee hives adjacent to
on alfalfa ned field . The most
advantageous place to locate
bee hives to get effective al.
fa lfa pollination has received
much study
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Preparing a site for alkali
bees in Cache Valley. Alkali
bees are among the best wild
pollinators of alfalfa
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Planting alkali bee colonies at
Delta. These bees do a more
effective job of pollination than
honey bees

Honey bee visiting alfalfa biosscms

Bee in flight
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Sheep Breeding Management
for Southern Utah Conditions

Breeding for Efficiency
of Production
R
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Performance Testing
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Management Makes the Difference
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Efficiency in Broiler Production

Factors compared
Receipts and costs per pound

-100

pe rel n t dec r eose
-eo - 60 - 40 -20

perc.ent increo6e
+20 +40 +60 +80 HOO

Receipts per pound
Costs

Feed
Ch ick
Labor
Housing
Miscellaneous

d f rmular du ti n in f d
p und f
1951-52 a

Total cost per pound
Physical input factors
Rate of gain per day
Age of bird at sale
Weight of bird at sale
Pe rcent death loss
Pounds of feed per
pound of b roiler
Fixed capital pe r bird

th

Hours of labor per
100 birds

th

Averag e size of flock
Fig. 1. Co st and input facto rs in broile r produdion compared for the
years 1951-52 and 1957-58
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Management Makes the Difference j

Equipment used to harvest green
chop in a study to determine whether to graze pastures or harvest the
forage and feed it in dry lot

Corn silage is more palatable than
alfalfa silage and cows on corn
silage produce more milk than when
on alfalfa silage. Ensiled high yielding palatable pasture can replace
corn silag better than can alfalfa
silage

When pastures and the grazing herd are properly managed, pastures are grazed
with little or no waste and
with low labor costs

Alfalfa or pasture mix is better
for winter feed when baled as hay
than when cured as silage

'3etween Profit and Loss in Dairying

A swather cuts the hay and windrows it
in the same operation. When the hay is
dry it is baled

Plastic silo inflated with gas from the curing
silage. As the gas pressure i. reduced the
plastic settles down over the silage and
holds out the air

A field being cut with a conventional
mower. When dry, the hay is windrowed
with a side delivery rake. Which method
of harvesting colleds the most dirt?

Plastic silo open for feeding . The silo, 20
feet in diameter was constructed with snow
fence and wire fabric 4 feet wide and 4
plastic rings

A canvas is attached under the baler to
coiled foreign material and leaves dropping
from the baler

A horizontal fence silo
sheet of plastic 44 x 100
silage was placed in the
is held tight against the
carded tires

covered with a
feet . 495 toni of
silo. The plastic
silage with dis-
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Combating the
Ravages of Insects and
Disease
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Micro-Nutrient Deficiency Diseases

CHELA TES FOR CONTROL OF CHLOROSIS

In tests at the Utah Station
Small amounts of chelates have cured lime-induced chlorosis of many fruit trees, ornamental shrubs, and plants.
All chelates were not equally effective.

t t .

The amount of chelates required depends principally on
the size of plant treated. However, the plant species and management practice may greatly influence the response.

Recommendations and precautions
Small amounts are required (1 teaspoonful - about 5
grams-for small shrubs such as roses and V2 to 1 pound for full
grown mature trees).
Chelates must be brought in contact with the roots by
working them into the soil and then watering them down. In
orchards, applying them in early spring so the melting snow or
spring rains carry them into the soil will accomplish this.
Do not over irrigate. This is especially easy to do on
shrubs around the home and in the garden. Lime-induced chlorosis is intensified by over watering. The chelates are apparently
broken down in the soil by too much water and the iron then can
be tied up. Also, since the chelates are soluble, they can be leached
out of the soil much like nitrogen fertilizer.

t

t and i

Chlorotic peach tree shows advanced
stages of iron deficiency. Trees that
were immediately around this tree
have already died and been removed .
Sixty-two percent of all orchards in
Utah show some iron chlorosis compared with 23 percent in 1949

iron deficiency

Th
tr

manganese
deficiency

Virus Diseases of Stone Fruits

A virus infected limb has been grafted on to
a commercial cherry variety growing on a
mahaleb root (left limb of tree at right),
The other limbs of the tree are healthy because the virus does not pass through the
mahaleb stock

zinc deficiency

Effects of Fluorides on Plants and Animals
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Weed Control...A Major Agricultural Problem

" Weeds of Utah" illustrating
and describing more than 150
weeds was issued during 1958
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Increased Production

Through Better Nutrition
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Barley for poultry

Pelleting increased value
feeds for both poultry
and hogs

Profits from turkeys
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Research Tackles Processing and Marketing
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Trading stamps in food stores
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Sales at two Grand Central Markets in Salt Lake City before (October) and
after the introduction of trading stamps 1956-1957
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E ploiting Our Recreational Resourses
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Helping to olve Community Problems
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Effect of Industrialization
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The modern laboratory takeS' the guess work out of diagnosis. In addition to the veterinary
laboratory at Logan, th e Experiment Station operates a branch laboratory in Provo. Veterinarians handle hundreds of cases each year involving livestock and poultry

The Experiment Station Serves
the State in Many Ways
man
certification program

Plant identification service
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Any Utah citizen can submit livestock
and poultry for diagnostic purposes to th e
veterinary laboratory. Routine diagnostic
work is free although there is a charge for
some laboratory tests

The soil testing laboratory, conducted
cooperatively by the Utah station
and the Soil Conservation Service,
makes it possible for farmers to have
their soil tested as a basis for deciding
cropping practices and fertilizer
requirements. There is a small charge
for these service .
The Intermountain Herbarium' s
of 6000 plant species from this area
makes possible the identification of nearly
any native plant the farmer may be
interested in
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Agricultural income and related
data by counties
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Golden Stoker, secretary of th e Utah Crop
Improvement Association and associate
professor of agronomy, and Director William
H. Bennett, examine a bag of certified seed .
The seed certification program, under
direction of the Experiment Station,
makes it possible for farmers to get
weed-free, genetically pure seed
of many crop varieties. Look for th e
certification tag on the bag
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INCREASED BUDGET REQUEST

For salaries .. . $143,850
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For increases in operating budget . . . $80,000

Re search on problems related to agricultural, range, and
water resources is conducte d at eleven field stations and
on more than 300 experimental plots in various parts of
the state as well as in the research laborato ries, greenhouses, and farms on and near the Utah State University campus at logan
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BUDGET REQUEST FROM STATE FUNDS
for the two-year period 1959-61
Total ............... -............ -................. $1 ,413,850
Appropriation 1957-59 ........... _........ 1,000,000
Increases Asked
Salary adjustments .......................... $143,850
Operating budget ........................... _

80,000

Improvements on research
farms ..............................................

50,000

New or strengthened
research ...................................... _... 140,000

Total increases .. -.............................$413 ,850
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CAPITAL FACILITIES REQUEST
Animal disease barns, North
Logan ............................................ $ 30,000

Experimental Farm ........................ $ 50,000
Meat research laboratory ............... $ 50,000
Fruit and vegetable processing
laboratory ...................................... $ 30,000

1.

Dairy breeding sheds ..................... $ 20,000

Animal disease barns, North Logan

Turkey sheds at Ephraim .............. $ 10,000

Total request ...................................$190,000

2.

Land, equipment, and buildings
Basin experimental farm

3.

Meat researc;h laboratory

for

a

Uinta

6.

4.

Turkey sheds, Ephraim

Fruit and vegetable processing laboratory
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Utah Agricultural Experiment Station
Financial summary for the two-year period July 1, 1956 to June 30, 1958
Where the funds came from

33% ~

From grants from foundations, federal agencies, and private com panies for special research

$936,004. 19

32% ~

From funds appropriated by the Utah State legislature for agri cu Itu ra I resea rch

$900,000.00

29% ~

From federal appropriations including funds granted under the
Hatch and Regional Research and Marketing Acts plus sales from
projects supported by these funds

$812,771.92

6% ~

From miscellaneous sources including income derived from sales
from projects supported by state funds and money received from
certain federal agencies

$108,179.21

TOTAL FUNDS

$2,830,282.42

How the money was used

38.2%

~

For research in animal science

$1 ,O~ 1, 167.88

25.6%

~

For research in plant science

$ 724,552.31

12.3%

~

For air pollution studies (principally grant funds )

$ 348,124.74

11.9%

~

For research in soil and water problems

$ 336,803.61

5.6%

~

For research in marketing and new uses of agricultural products

$ 158,495.83

4.1 %

~

For research in farm management and rural adjustment

$ 116,041.59

2.3%

~

For research in foods nutrition

$

I

TOTAL FUNDS

FOR

DECEMBER

1958

65,096.50

$2,830,282.42
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CONTRIBUTIONS TO RESEARCH

For the two-year period July 1, 1956 to June 30, 1958
Abbott Laboratories, for the study of synovitis in turkeys
Amalgamated Sugar Company, for a study of ammoniated beet pulp and urea-molasses pho.sphoric acid
supplements in sheep feeding
American Can Company, for tomato and lima bean
improvement
American Cyanamide Company, for canal lining studies
Azome Utah Mining Company, for study of the use of
azomite as a feed stumulant for turkeys
Bakelite Company, for canal lining studies
Brooklawn-Nelson Ricks Creamery, for studies on cheddar
cheese
.
Cache Valley Dairy Association, for studies on Swiss
cheese
California Spray Chemical Corporation, for studies on
mite centrol
Carbide and Carbon Chemical Company, for horticultural
research
Herman Frasch Foundation, for study of the relation of
nitrogen and moisture in soils
Indian Jute Mills, for canal lining studies
Interm ountain for est and Ra nge e .p er:me nt Station, for
watershed studies
Kennecott Copper Corporation, for (1) study of the control
of dodder, (2) performance testing of sheep and
cattle, and (3) nutrition of poultry
Eli Lilly Company, for sheep nutrition studies
National Turkey Federation, for a study of synovitis in
turkeys
Ogden Grain Exchange, for grain breeding studies
Performance testing of animals (livestock raisers)
Pfizer Company, for study of staphylococcosis in turkeys
and for animal nutrition studies
Portland Cement Company, fe r canal lining studies
Poultry Hatchers and Breeders, for intermountain random
sample egg laying tests
Rural electrification (electric power companies)
Salt Lake Oil Refining Company, for air pollution studies
SchaHhausen Corporation, for canal lining studies
Seed companies hybrid corn testing
Sharp and Dohme, for studies of parasitic diseases of
domestic animals
Shell Chemical Corporation, for research with insecticides
and for studies of the eHects of aldrin, dieldrin,
and endrin when fed to ewes
Sugar beet companies, for a study of the relation of
soil moisture and nutrient supply on plant nutrition
and soil productivity

$ .4,200.00

3,082.21
500.00
3,000.00
500.00
9,500.00
500.00
1,000.00
1,000.00
100.00
17,500.10
4,500.00
3,700.00

25,031 .00
1,000.00
2,000.00
1,800.00
3,635.00
2,850.00
4,750.00
3,604.16
15,577.43
60000
2,593.65
1,507.50
2,500.00

5,678.00

2,000.00

Stauffer Chemical Company, for insect control studies

1,000.00

Sugar Research Foundation, for study on the use of
ammoniated beet pulp, urea, and cane and beet
molasses as nitrogen sources for fattening lambs

7,984.60

U. S. Agricultural Research Service, for a study of vibriosis
in sheep
U. S. Atomic Energy Commission, for (1) a study of the
nature and fundamental structure of viruses, (2) for
study of lime induced chlorosis, and (3) for study of
range nutrition of sheep
U. S. National Institutes of Health, for (1 ) study of eHects
of residues of the newer insecticides on health,
(2) aid in construction of an animal metabolism
research center, (3) study of inflammatory factors in
natural products, (4) study of the effects of atmospheric fluorides on man, and (5) study of the factors
aHecting the phytoplankton and zooplankton in
Logan River
U. S. Department of Agriculture, for study of the impact of industrialization on Utah communities
U. S. Army, for (1) a study of the eHects of radiation
on the keeping qualities of fruits and vegetables
and (2) exploration of chemical techniques for
detecting flavor changes in meat during processing
U. S. Western Utilization Research Branch, for (1) a study
of factors aHecting the compositi:)n of sugar beets
and (2) a study of factors affecting quality in
lima beans
U. S. Smelting, Refining, and Mining Company, for
studies of zinc nutrition of plants
U. S. Steel Corporation, for study of the eHects of
fluorides on plants and animals
University of Wisconsin, for the production of breeders'
seed of alfalfa
Upjohn Company, for the study of staphylococcosis in
turkeys
Utah Canners Association, for studies on the culture of
tomatoes and lima beans
Utah Canning Crops Association, for studies on the
culture of tomatoes and lima beans
Utah Crop Improvement Association, for grass seed
production studies
Utah State Engineer, for studies of water supplies and
their use in Washington, Iron, and Kane Counties
Utah Turkey Fed eration, for studies of staphlococcosis in
turkeys
Utah Water and Power Board, for studies on the duty
of water
Velsicol Corporation, for insecticide investigations

11,040.84

70,333.58

62,168.50
3,600.00

33,727.32

15,770.39
3,600.00
238,371.77
200.00
2000.00
1,070.00
1,006.00
825.00
500.00
25,800.00
2,000.00
1,000.00

Each of the grants is for a specific purpose and must be so used . Space will not permit the listing of the many gifts of materials
that contribute to the research program.

